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A basic component of practically all soil testing is moisture content determination. The standard convection 
oven method is the most accurate but it requires much time. Other much quicker methods such as the nuclear 
method and the calcium carbide method are either too expens_ive, too cumbersome or not reliable. Microwave ovens 
that utilize electromagnetic waves in the 3 x 108 to 3 x 1011 cycle per second frequency range have become an 
efficient solution to many heating and cooking problems. The microwaves affect all polar molecules (water is highly 
polar) causing them to rotate and thus increase their thermal activity. The waves penetrate through materials 
instantly , affecting all polar molecules simultaneously and thus the time spent in the ordinary oven for the 
conduction of heat to the center of the material is eliminated. 
The test program consisted of developing a moisture content determination technique for a commercially 
available microwave oven and then comparing the results of this method with the standard convection oven method 
for a wide variety of soils ranging from river sand to organic clays. Both remolded and natural soils were tested. 
Results indicate that the microwave oven can be used for accurate moisture content determinations of all 
inorganic soils with the technique developed. It can be used for slightly organic soils if special precautions are 
maintained. The actual time in the oven varies from four to twelve minutes. 
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Figure 17. Moisture Content of Soils by Microwave Oven versus Moisture Content by 
Convection Oven 
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